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(54) PRODUCTION OF CERAMIC SHEET 

(57)Abstract: 

PURPOSE: To provide high quality of ceramic sheets with very reduced warpage and swell 
height by uniformly and smoothly releasing the gas formed by binder decomposition on the firing 
of green sheets and suppressing the deformation accompanied by firing shrinkage using porous 
sheets. 

CONSTITUTION: When a ceramic sheet is produced by firing a ceramic green sheet, the green 
sheet is placed on or between porous sheets having 30-85% bulk density based on the 
theoretical density and less than 5% thermal shrinkage up to the firing temperature and fired so 
that the periphery of the green sheet may not protrude over. 
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fpf^t 7v^n>/-F «:«{*-*- <5 r. t . 



3 2 3 


[#fFlff*©ISB] 

[»**1] •fe?Sy?^* r !)-^-hft«)«ur 

LT3 0~8 5%rofg^Sr^-r^i:*(^ mflB^y- 
Vv— h©*6^ia^Ki£**T?OillfK»cJ:*i|Jl»**S5 
%WTT**)5#?LK->- b ©WK, flWB^y b 

[Iff**2] js^^y— h*«U*LT 

t7? y^f—h fc: Sit 9lft«ftl£# 

LT3 0~8 5%OSB*flEtr^r*-Sfc#l!:, BUlSi/y- 

%«TT-fc5#7LKv—hSr. fllTC^y — fS"— }*©« 
l±* W S ft v ^« -CiJSric-r * - Sr «F« i S 

[ft** 3] ffStfO. l~2mmt'Io¥MS 
fc9©m£tf 5 0. 0 1~lg/cm2Tfc5#?Lf->'- 

fctt2K«*©»fe, 
[3***4] #TLS'>— h- £ Lt, = 

[ft** 5] 2HFLfr>-hfcLT, spJStt^FSas 2 ~ 
1 0 0 jiniO^i/W &StfX7 y — §r->— h 

#fcriHgLT#;fc^y-i<~>-J.&, ffitt£as9!tilfe& 
K*tLT3 0~8 5%tftS*T'^fig;LT#fc#7LK^ 
- h SrttJf-rStllJjSg 1 ~ 4 OV^*T/36»^IB*0»«fe. 

[If** 6] v?/U3=t, aMbr/ws^* 

yf* >- h ©RafifcfTfc 5 If** i ~ 5 o^-rtifrte 
fBfc©S!i£o 

[Iff** 7] ^/u = =TSri£^i-r5-fe:7 5 

h ©aBtsrfr* o ft** 6 kb*©^. 

[iff** 8] i©^iLt, Y, Ce, Ca, M 
g, Ti, Si, A 1 £9?£Z>mfrbmn£tlZ>'J>tj:< 

ti>i m<n&m<Dmtvo&^t*± ©§s 
it^ft 5 it** e 7 icta«©»«fe. 

[fff**9] *? 5 y**^— h ©«**(&#: U-C, 
¥*&*iT-&i> J 0 . 1~0. 5Mmt*fe!), loiU#© 

ffl-TSW** 1 ~ 8 ©v^-f *t«»KE«©««fe 0 
[Iff** 10] ir 9 $ y * v"- ^JftSftyB© 

*ftMHK£ LT&ffl£;^^5'l>©T♦;fc3fflt**7~9©V^ 

"f;h,!&»U:tB*©Kft, 
[If** 1 1 ] B^ 5 6 O 0 c m2 «±T'^oJ? $ 25 

1 mm£lTt-fc 9 , ft* 5 9 ffi £ 2 5 1 0 0 ti rnEAT, 

&fT&5lff**i~i o©v>-ftb*^ga«fe©S!ij5fe. 
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[»93©»»l*tMl] 
[000 1] 

i ©ir 9 5 * * * h tt, W*M4^a«feftte«l;:« 
*Wc<b©T'fc9, Wfctf*:'*— W(B-*j»^«J6ffl©* 

= ^^^^*3(tSW^y y KI C08&a&^£ LT 

^^T^rfflTfcsfa^ *©fth,fcBfiM*-*»»**§<itt* 

[0 0 0 2] ^-c?tv?/U=i— T-^T/v^-^-Sr^ir-f-?) 
t??y^^ , /-Ht ) ^r©^fc^«W3SS^ fBtt, 

ftit5t7$j'^^v'-Mi, ^r©@nfc^-Y^-v 
[0 0 0 3] 

[t£*©ftW] 5 y^*f:i> littlM4^i«*§tt«»© 

t br^^ig^4©v^fc)^5■y-7'5 t?u>'<Dwgi3i%m^ 

[0 0 0 4] i:--5T% *7 $ ■y^^'y— h<DM^i: U 

[0005] -fti^y-y^-h^iLtt?? 
y * ;* h Srf^K-r 54§l§\ 

*# (tas^=fu, #BBft^^©aa-^«aE, #B*v#* 


(3) 
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— #c© \- <o&&-V*i&— CTS •) ^ 5 *a t> 

av^*> 5 1 , -'W \^^^ti^x 5 *a 

T-ii, sg;4S/h£^©Ti«£*©Jp:v^v"-— htcjt^Ti^— 

3 B£ I- , -fe y ^ — tcfiia^j: Dfl ifhiSS fo o fc 9 £ C 

[0 0 0 6] £75:, ife«©tY^2 0cm^ (4 0 
0 cm2 ) ga^TND->— h©j£j£-CB:, • 
£-CJfc«E«j*v*"fc y *-£fflV^5 r. t ^x*# -5 -ttu 
£JLL©:*:#S-T?H:, «fflT?fcfc;b**iv»|::#?LJt©J9 
v vfc y * - ftfllV^SiK****) 0 , * y * — a«*r*H4T? J. 

*y*— ©«ffl$£+*^***t&fl£©iI;ft«:£C-C» 

fig-rs^i-tt. jpK#Lt'>'- bas*#v^», ltk 

- Sr^C*. *>5v*tt:*:a!©;tf 

M\ ^■^o^fRi«Ei7>*#$l-l4*«i s *>sa^ 7Ctv> 

-fey*-£fflv^fcfctc#* ©ii 9 ifi«r+^KH» 

fed 5 LfdBftHu t^XiU 0 0 cm2 *ii©ifciR#) 
[0 0 0 7] dtD#(^LT#?>tt5-fe:9 5 Y 

£-hff 5 S tfJ-C- 1 g:©ir y * — »;:«»© ^ y - ^ 

5*a0£r£C5 o ^iwiJ-^S * a^(D±y 5 y i?**** 
JSW«rfflv^T»ifi**bS^y->->- h©jB&*fc*5^T 

bfc£CfcK?)-^5*a9tt, RV- H^i^fflUf;^ 

mwfi*a»w&ttll-c??j!)lriii-*#ft* if i- <fc o-csg]E 

oTV^5tf*»9-Cft<» iJfe*Sr2lHl£t±ffft5rfcH:^ 


&©-?*> 9. rHfc*MSfflt5i> «U&&PtT?© 

5 -5 y**->- h«r»« 3. £^?>3S-L1E© 

*MRa*^&fc»#3*i,$<*>Hu y* 
;* b «:—«©* y * -_Lt£ 1 Ifrf ofctf-Cjtofcf 5 
i^tfeot, feiitf2 2 5 cm 2 £S;i3?*l*)©-fc 

[00 0 9] ft&^, Hu&©^fcffl3&fcfflv>P>*i,3-fe7 5 
y^*->— Mi. J:ia©«fc3fifcfc-oT-frVM^4 o 
0 c m2 Sa*W©/hJK'>- h b LTg#t£*l/r #fc 

*ORi&&&1&fcLX < 5t-O^XT4 0 0 cm2« 
JiT\&olmm«T£^o;fc}^;fc;/i£-tr7 5 yy-*^— 
h©S^*>i#7CLT#Tl^3o U*»L**Sfe, £©«fc 

1ft?fo-5, 4fc4 0 0 cm2 *^©it^/J^-f X© 
©XfcoT'b, ■?:©ffl^l-J;oTtt±fH©#^H(-<t 
o T C Sfii*^ 5 ia 9 -^K "5 dS D n D R^S'fk $ *S 
*JlH{CJfc5r.i:'bfc5o 
[0010] 

/h^X^e,±^XfcaE5^T©l*->f X©-fe7 5 y^ 
^'>—h©»3Sfcaffl-f5^i»-J:!), K0*sJ:l*5ia 

titc-k9S. y*^'>— bSr*l8fc#5ii:©t?***«fe 
5 £i-5t>©T*;fc3„ 
[0011] 

©T-tfcSaifeili, t7v^^^!)-»-l-lrM 
LT-fc7 5 y**->— hSSit-f-afciySlfclK S^^lc 
#LT3 0~8 5 %©»*£&#*-<& HUgBy*y 

— h ©^ia^iviss * r-©spi8iic i s45i>Bl*as 

5%£(.Tt?*>S#7LKv'— S©Wl-, BulS^y— 
hSr-t©«ak^tt*W*ttv^«fc«*aA/'r«Sj*L, 
<5V^ttflli**fc»UT3 0~8 5%©SS*«*^-f-S 

t*t-, uwE^y— >">—b©jS*riJaafcs**-c©jn 
^y->-^- h©««aisj±*m*ftv^«fc«*-c«6rii-*- 

[0 0 12] ±aE*ffiSrlBMli-SIlfc«ffli-**?LK-> 
— S t bT^f* UV^©JS, ff^^SO. l~2mmflo 


(4) 
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Ol-lg/cm 2 T'fcS#?LK'>— ht'fc!) , ^#7L 

■*jbjk « i©iaa -cay* bfc t ©as#* l < , <p-e t>» 

¥£*HM£as2~i o o ^mo©{tt/qyy- Sr-ttf 
^^y-SrV-httK^U tt^y-i'S'-h*, 
*Stf 5 JStl&gl£*f-LT3 0~8 5 %£ ft 3 L 

[0 0 13] *»K*ft©lfellliltfflv^b*ti0*Lv^IB 
fi-^tt, ^Va^T, 7/P5t» g-ffcT/VS^AJ; 

»*©0*lv TOft^Saso. i~o. 

5 a« m-Cfc •? , loRSftffl 9 0 f£«%£*_L2S 1 m mE* 

li, IfclSO^iLTY, Ce, Ca, Mg, Ti, 
Si, A 1 i D ft5#i»b»l*h5'>ft< i 1 1 a® 

[0 0 14] 

-b£, 0?^y— h«-h(OBa*^U &-o&t£ 

8 5%©je«flE*:Wi-*#?LHv-h©rait. Hute^y 

U fc5v>te±lE<tl^«©#?LSCv'- b£r, mJte^y- 

[0 0 15] LT, ±|E^j£^±or#P>tt5-fe9 5 

illi^-FiLT©t^XjS4 0 0 cm2 5fc}g0>J£ 
tfcl$/hlNfX©k ©«*>£,};?), 4 0 0 cm2 U&SX 
_b, Hl^»4 6 0 0 c m 2 SiiirV^ofc^clJ-^Xro'bro-C 
fcoTt, £iH*£*0<a7c5;fe9is5&a s l 0 0 nm&, 
T, EDi*0. l%#Ti:V^ofctt*W&-r3i«i8iK 

[0 0 16] r^tf^tefi, 5 yt^'s— 


[0 0 17] *>&3M£. ^*»*&lcJ;oTiSjt^n5 
t7S7^^v--h, * 9fc>ttBSfa s 4 0 0 cm2 gJLk 
•^5.oJ?.$iS lmmP;Tt?fc5t7 5 y^V— Hi. 

[0 0 18] i r^3S*^HJT-S^-t-5±IE^&*Sffl 
v^r{iSu5EcD«^ffiffl^ffitcBx.#S3SSS:*i-5ffi^ 

[0 0 19] *»WCl£fllS*i/<5JSW*fl-H:, fflJfr^tt 
fflBi$t£fcJ£CT0d£tfr/V'5-7\ -^3-7. -ty 
7, ?--?~T. ~>VJJ. i«7-f K K * 

(9 0*L< »iv ? /U3^T*fctt^'fl:T/U5 = !J'A, ftt 

(»SL<li8 0li%@fi«Ji) , fc5V>tt:il?)t 
mZ-Tm<nmk%0tlsX, Y, Ce, Ca, Mg, T 
i, Si, A 1 £9&5»^ib3l}R£;h,54>&< it 1 

ao&jR«ft:*sr-&ti' (»* l < ji 2 o 

T) tWT'fcS., tbt, *0«fiH:aiM5*©9 0% 
£iJL (»4L< Ii9 5%»_h) -C?fc5>b©t-r5r i:35 

[0 0 2 0] ^5Lfc^^tt, EP^ftTCp^tJia^i 
S9Mi£t?>3 0cm^0. 2mmf©^yh!)7 
^SS'fk^/V'='-T±i*:©ir9 5 y^^->- Mi, If 
#fi3fi^"C*0. 1 k g f /cm 2 £Lk, sp*& = ^i*»f3ft 
3 5 k g f /mm 2 ^_h©i« V^S:^ J.O 1 0 
o ox:\z.i$rt Z^M* 7 . 2kS^±t, 

[0021] *^M©Ki6(-a/coTii s t7?y^^ 
^y-W-hSr, l^^y — hW±©ffi»SrW 

*T-©JCZ^*d5 5 %WTT'fe t) , a»«fl[fc#L-C 3 0 
~8 5%©fi^5r#-r5#?LKv— btoffiic, fltrlE;/ 


[0 0 2 2] flp-fe, fl&3£©«fc*9 5 

#mLSfc£lcJ;oT¥»fca^±fcMJ£©»*-e 

hi^fc^$;h,s*?s y^s^sfcwsitta- 
fcoTJi, ¥*&$L^tf s 0. 1~0. 5Mm-efot) N ja 
olfrffeWfo-CteO, AffctfHcttU tt»#©9 0flaBI 
%£Lk©*£^-;JS 1 jimfitTWtt^SWf&frSrJBV^S;! t 
*50*UV\ i9fftL<li ^i&^&as o . 2~ 
0. 3^m-rfe"9. 9 0fi%Et±©gW0. 7 M m 

0. 0 7 MmKiffcSi^ *frf-ft©J»o 

z 0 z.z.-vn*m&mia. «*) ft»»f^f»^— 

0Jr5fc*fcflMM&«j£!6*S ALD- 1 1 0 0«rfflV\ 
0. 2li%^^P ^-7" hy *A**tt«r#*iEi:L 

[0 0 2 3] L^LT, ir 9 5 y * ^ISC^^*© 5 ?*^ 

gfft-fc 7 5 y * ;* v-— h tmbtiM, V^t 5 ^©S 

UT5*a«JSr^C^V\ r tub ©$)*«, ^/Va^T?: 
[0 0 2 4] *|SKTffiV>f>*l5^'f ©«Stwt 

*sij©w»tt*< , «*s6»e>»e>*bfc^r«iH'b l< ism 

[0 0 2 5] ittb(D^T-t^y — -y'y— b<DfiM& J $> 
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gfiS. «j*i$©*i#<W4«?©.fca»e>* ^myv- 

K if/VT^Dl^-h, T'n tf/W* y U— K ^ 
©KiSl 0^T©T/l^/US£^r5T/W3rAT* V 
l^— K ** y \s— K 2 -ai^/w^^A- 

?y>-h, 7{ , y^^^y^-F> v^o-v^a 

/• ** y l^- h^©^^:2 0^T©TA*A-S3r^-r 
57^;M^^y u— MB. t y 
U— K fc Kn^T'ntfA-T* y K tKn^fV 

^7^ y i/— h*fc{±t kp+J'7-A'^w ** y 

T^/^Atf? y ^h§07 5/7^;V7^ y 
F£ftf4T5 / T>v*>v*V>r V MS. 

?) r^yA^, ^wf^8£. ^/-r y/n fA-v 

M£©-v W ^®?#^;*xA-^©#A-^^i/A-g-E5-;f ^e- 
/-r-©/>&< t fc ia«rfi'&-**:B:#fi-&'S*Sr 
ICioTW^tvS. fc¥*9^*^2 0, 000-20 
0 , 0 0 0, it) 04 L < 5 0 , 000~100, 0 
0 0© (^^) y hSMM* 5 !?^ LV> t© 

^^^y W h*5<tU5/'*/cl4 2-3i^/U-^=3E-iy/U^^ 
Hl/-F*6 0fiS%&±-g-tf^/-^— ©S^T'fc 

->-y*y/K TA-^y/K f^=7 > /^!is»i-e« 

[0 0 2 6] ±7*-yxmnffiMb;<'(>y~<Dtizmtt 

mz. bu#i o omftsPs-*j-L-r^#5~3 omftSk 

J:«J04b<f41O~2 OMigewSSK^ia-^fc 1 ? . 

7y-©^si^«ii^®iiicft5f^>'9-t ! ft<, ^w© 

te->- h&#htuz< < ft5o 

[0027] ^.ti^v—^'>—b<omt\cm.m^tii>m 

y— a, 1 —~f 9 / — /k 1 -^^f-y — /v^©ta-3 

-/Vg, Tirh^. 2-y*y>'^©>7-h>'?S, ^>-* 

^ ^7"* v«©ja»««fls**s» 

^ h/ny, ^^u^. m^/u-<^^©^#^ 


»i-S«>asJ:<, £P*b< Ii^7y-Misi o~2 0 
Ostf-fX, J;9£?£b< ttl 0 — 5 0#-<X©®|gi;/,£ 

[00 2 8] ±|B^.7y— ©PiSUc^fcoTtt, t7? 

y^, #yr^ y^r^-?^©^^***? 
K> *^>-g^ «*»«©#««. -ry^u^/tn 

t ©*fi-a>fr*i J; tf-t ©T J*fflgfr btkZ> 

Asfk's-ff-iv^ yf/vWJlr? ?vvt£©7* /wgfct^-r- 

[0 0 2 9] #38 W JcM<DB.PM&frht£Z>*7 

5:tiaoTt7 $ H^Mi£-rS„ r©& 

OLJM-r*. #3SW-T?lifi 9 -^SfeBSr^C 

■C, K^y-v->- h£i_h©B5ttSr*TU J.o/>/£<t 
t> I? ^ y - h ©ife&SS 5 * T* ©JPS&lc J: S 
iMlg*** 5 %£iTT-fc 9 „ L,*»t>aiWSS«fc» tt 3 0 

-^v— h©««WStt*WS!iCV^«lw«5*ii//-C<feK 
U feSVtt±IE#?L«v'— hSrSfrlB^y— h© 

[0 0 3 0] ni-C«[ffl*irS#?LK^— M4, *»W 
T?SH-*-5¥ffl*©i«v^"fe9 5 y**">— HSrWS-kT? 

/Sir? 5 y^^S^- b*«3frr»*&-»±. h 

tffli L^i>it fe^it Kt 5 r 1 1 ± o ¥±aa 

©ittSsftK^-fcy 5 h)8***ifc:fl> btt^ri: 

fcfcStfS, 4 0 0 cm2 6Jl_h(OBfflSr^rbE.off*dSl 
mmKT©7CliS^^)©-fe7 5 y^^->— HcftS -fe 

«JR**s^*&— b©«fite«#iS-C/<>r 
5^-^#*©#W*J&fcJ:5«*&*J^J:oTttg 

l±flaBUWt©^*Sl-»iiJ:o-C5ia9Sr4CJK, #i§^ 
■^B"f-<5«*¥«*©i*v**f*i-lr5 5 ->^^v— htt 

«\ J^5afl!l©5fe>9^^bBV\ 
[00 3 1] ±E©«K^y — ^S-'— h6t± 
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©BttSr^TU J.oa»*flEtitb-C3 0~8 5%©g 

S<5*"e©3nU»K±SJDU«*^5%£JlT-C*)*#?LK'> 
- h Sr«riti*©X«f»H« i bt&ffl U ^#?LK^>- 
h©KtcitfHB^y — ^v— h©il^Sfi^tti^^v^lc 

y h ©«*as»±*a s /j:v^*k:**t*> 

Srfrfcpttf, ±fH©IR^M^-###*©;!fcW^& 
Ki*«6«g'pa j «'5ia*>, Hlci4S9^iS*b<«i^.e 5 
*K ¥ffl&©#fifl;:«;h,fc-te 9 5 * * * S"- h 
5©-efc3 0 

[0032] ^ft^t;:, h Xi*Vtiflte 

fcrefcs^y — hJ:9 t/h*<r» 
— h©«3Zli9S#?LK">— hJ&»fett*ttJ1-l$H\ tt 

**fc©/h*V^?Lft">— h SrM^T^ffl Lfc«^» -t© 

*fc, K^y— h«^iafl[K:s**-c© 

iPflftk: J: 5#?LSCv— h ©JRiBSW 5 %*«;fc3i$H\ 

h©JDUBKi±oTTfflJ[«Ea*39SW»t»ff S*t 
&<&9, ^ttt)¥fflS©i«V^ir7 5 y?^s— h£# 

[0 0 3 3] 3clC^:JK-> — h (0^^lC*5V^-Cf*, ±&X* 

%^b^*»ofc 0 b^b, **grojn<^B^- ?i# 
7Lft->— hT'«5 r tic J; 9, rftt>©i#IMW4^ 
K)— Sr^V^tCigfn-r^i t^T-t. JPx.Tfib©^m(c 

^^fesvsi/^s'^-s^, jsa^r&ira*© 

*F-C»*feJ*39*'srffi-C*>S. ^©#H«fcJ;oT 

l±. flff^W J ^t-^-fcSV^fift&©^^tCS5fe-rS 
Fe, Si, Al, Mo©^k^/ii*©J(5i^-^3feb. 

«S5r#?LK->- HT-^tt-r^^fc, r.Hb©W-**t> 

[0 0 3 4] JEl!itt*?LK^-h©ie«fflrSr*3febfc© 
»±, ^ffiSriDOWSfcLT^y — i'V— FSE^l^KiSH- 

s^a^«s{c*rbT3 o%*iT-s>5t>om 

^©*kfflH:iaJHft<«i*J:<Jtfff-** J , 3fiS^Slc 

H*.*<ftate, «B©¥»tta«si<*o-c»]E»*'i> 

^+»t*9, ?^J£©v^<«SiftS©-lr?5 y^^^- 
hdS#P>tt^< < ftS. — *8 5 %*«*.*»»£©# 
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[00 3 5] La»L&tfS-e>, ±fBO«{C^y — ^v— h 
6<Ut©®K (#SL<ttl. 0~1. BfflF, i!)0JL 
< 1*1 . 0-1. 2«) lo/>jfc<it,»^J 
hojj^aaEfcS«*T?©JP}|!»::j:*J|jUIB**J 
5%^T (±0#*L< 140. 1%£TF) 
hmm&mzZiLXZ 0~8 5% (iO»SL<l±45 
~6 5%) ©**«S:^ri-4#?LltV— h £*&&B#©3c 
8P»jEJB i: LT«JB U K*?LK'>-I»©nBK:anE^y 

#7L«->- h ©«*t*:*ffi»jEa*i»sWS*»!:»}|t**tS 
t #fcftJ18i* J WW)fctf * ©*a t * A- Xfcfr **> 

fflfiWitSVfcWifc!), #J;U4*ft:*:5;fe9 iS5£2U 0 0 
/jmfiAT, £<0ftt.l<< 145 0 pmKT, St-$f*U< 
»4JDxT*i:i«^ (Rmax) tf* 1 » m£JtT» £01^ 

o. i%^T> J;9»*L<»40. 0 6%.&rF«t^ofc 

[0 0 3 61 -it*, -fey? y^JXv'— h©¥±aft£r* 
»4, -fey? y^^^— Mc^C.fc5fc9©5*>S'b*:# 
h©ft*T?*Jofcffc©W*>*fcft#U £©*©;*:# 

[0 0 3 7] ItCOV^TPxE-rSt, -*U4 

dfeL£v\a*, [5^9* Um) ( m 

m) (mm) ] ©ffiflS 0 . 4 5KT« L 

<t40. IETF, i>9»*L<t±0. 06WT. 

£F£L<f4o. 0 3OTtnrtm5„ 

ESmtB 3 -f -5 ft £ 2b 5 . 
[00 3 8] ±|5*fe©5*>x *«W©3**i6S^ra»!:5S 

fctx:lS©-fe5'^-^l^© : /y-^v'— > 
C, *KttSr±tf5BW-Cia©-fey^-H:*»tt©^ 


[0 0 3 9] ±|B©***aSflE**t- *#?LK^— h© 

hnm&mnt vxm&v±<D kmm<nmm®3z 
t.m»m> b< tumno'U istr-tex.Tmiti&is.tr 

**««SHt**«li:j!(|^E*fl:Sr»|»L-Cj»filir*i4: 

U^&fr 2~100/im < ±t) L<J4 30~80/i 
m©»*Sr«fli-r*ttf, 9WB0aa*ft«H©#7LK^ 

©^«^^'<>f>'^-©«K*r«;fcfc!>, Hi-ft^S 

isrtBT?**. ¥i&#^#-©l&HJ:!M>Sv*»**ft 
ffi-t-Si, *««©*J«a»HJli:fc0, **V^»*Srffi 

ffl-T5i#?LK->-h-©^ffi©¥?ttt^^^tu, -fey? 
-> * * v— h fcPaCiSr 5 o LT L* 5 . 
[0 0 4 0] v^fWcutt), tt#fl.ft^— h»3fi«r© 
K#7LKv— bSrfflV^T-fey ? s/^^^y 
-Vix- h©«^Srff*5«P©*fl=t>*P!*U-C, K^y 
-^v— h©fl^figfcS* *■?©««*# 5 %«T 4: 

-So ^oT, #7LRv— h«r»Si#©«^ftiftflef±, -fe 

y ? y.^y ->-->- h©jfeKfi*£Ji±fcl9:3rt-«r. 

*StaS©i«V^-fe9 5y^^»*lRS, ^J^tfT/W?-^, 
y^-T, -fey T ft if ©*SiV\ 
[0 0 4 1] Mrr.-ettffl**v6#?LK'>-hB, JbfE 

m*%n-tz>h<DX'hy. -t©e*uv^ff*tto. i~ 

2mm. <fc 9 L < 14 0 . l~lmm s ^f^LV^S^ 
(40. 0 1~lg/cm2, i t)»*L-VNm^(4^ffl^ 

iiaoTMo. sittft-ea^s. #?ut->-htt 
mm % s t © j£K iowKi/y ^tt^ffi 

0, *fc«*lcii#*?) 1 b©T-(4, SUiLtCiiiJSt 
«ifc»IPS*tl!:< < 4oTSt» J ^5^'9l5S-it8!i*^^+ 

t.©Sr«ffl-r5i:, yV-^is-hMf&mcyy—^is 
- Vk&Wt'>- h t ©IH ©*»#*# < 4oTv— h 
*Bli:«asA*)S<, ^ibt-^y h©JMi395*& 

[0 0 4 2] ±!E©^4^?LK->- hSrfflv^-C-fe? ? y 
h©^$rtr45l-Sfcort4, #Jx. 
J4HI 1 lw^-r#tcTBffi!l©S^S:**a/h-fe -y 9 — 1 -htc 
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mxfc.4H\JR 9 s— h 3 a *fi*a-&*3*Tjjfe««rff*5*' 

yv'-t'2 ) 2, Sr**#M->- h 3 

ia-g-fc-fr, -#±tc:mbS:J(Elafcl|tJi>©^?LKf— h 3 

a §r«*T jK^Srfi 1 4 5 t> , r. ©tHft#fe£r£R 

#5' b&X%Z>(DXit}& LV\ jfe&©*_kg:©#?LK 
v/-h3a H:, #?LK->- h 3 £ HI C^© <fc ©ft & 

— N32SO. 01~0. 2 5 g/c m 2 , #?LKS/— 1- 
3ai!0. 2~lg/cm 2 T'W. 
[004 3] *3P^-?«flf-r£#?LKv'— h tt, i!tix£© 
a<lMgCMt5*^3 0~8 5%tfootl 

l^wfcWt-M^iotfc, i/y-^v—h 
©^sH-is^-rs'W >-^— &Mitwtit.mtt.*j*— 

[0 0 4 4] W#»W©;fr«fcttu ffr&©1EfW»e>t>&B 

ateja-rs SMiiOMoo cm 2 « 

-h, t t) *>tt 6 0 0 cm 2 i^±©^iiS-e 1 mm^T, *5= 
[^0. 4mmJ^T©S?£l©-fc7 5 •y^^v'— bOW&K- 

#3&9JH\ #>tm4 0 0cm 2 7tcSS«D/hJig-fc7 5 

bftS-te:?? s/^x~>— McJfc^T SfrO-^Kfja*— © 

[0 0 4 5] 

9 W-J-S #SSWI*t><t £ "9 TIE 

[004 6] JStfeftl 1 

[i^/Vs -T ^ y — > v— h ©fN&H 14. 8 ^-A-%© 


lOOOtfMLt^-Tteifc. r© 
»5|c©¥*9tt^ Stt, 1 • 5 u mT'fe 9,90 

[004 7] r CD*&*lC)|f67(c<Sr 2 0 fii% £ U 

tr— x*/w*fflv^2«fW»#ufc«, 5 o otrettft 

-T-5- tCJ: !), spi&tfc^gO... 2 2 )I m > 0. 7 »m 
EtT<0|i-f# 9 2 flcH%, * 0 . 1 // mSt-h©*^** 

6 Oli%i 2 -a^/W^i^/P;* ? ^ y h^fitSr 

2 o mm%z-$ttT? v ^y— 1 5 *g 

h2m*aJ^JP^L, A- 5 /WCt 9 jg-S-UT 
tt&fcfWU K^^-^^-KifelcJ:!? 0. 2 

[0 04 8] [#SMiX- S ©f^«] 5 5 ^ 

«BfU 5 0 O'C^M^ 1 5 0 O'CT-lKf&U #7L« 

(C>CtbT5 0%T?fct), a$(40. 0 3g/cm 2 t4 

[0 04 9] [fi bffl#?L«v— h ©f^Sf] ±1E#?LK 
v— hi:^tCLT0. 6mmf©#M->-hffl^y 

MS«6 4%ffo!5, 1^110. 2 4g/cm 2 

[0 0 5 0] [i?;l/3= Tv-- Y(OWM] 6 0cmft© 

-t±, -?r©_h['^4 0 cmCMLt^a^T/y- V 
V- h i: #?LK->- h * 1 tt-ioSsSfc-a-fH- 6 ^m*aT 

fc 0 5 0 O'CT-JiJilg^, 1 4 0 OtJ-eitefcU 3 0cm 
0. 2mmff0^3-7f-h?rtfc ( , i©V— 
h(±¥ffiT% S^iftS (Rmax ) »±0. 8^mT-fc«3, 
Affile: 1 4 0k g©^S*^^"Ct^7S/^^©^{4 

9 W bfc 5 X 5 0 mm©f£5|Sf© 3 ^ftff 3Sffif±, ¥^ 
4 2 k g/mm 2 Xlbotz 0 3ft©^/V3^Tv"-f© 
^©SiJ^it/S^pfe^ft^^lt-^L 

fta»ofc, 

[oo5i] -mmm 2 

-hlHUJE^ 1 ti*5VNT, vvl^n^TV- hf^»«f^3 2 
c m^©-fe^^— 2 8 c m^|©#-?LM^— h 

ti^2 6 cm^©^a7^!)- hSr^Ei-8 
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Lfc£WM*£< R«t-LT. 2 0cm^ 0. 2m mi? 

[0 0 5 2] HJS^J 3 
±ffil£MMl f-fcV^. ^^7V- fcfl=»B*.fc. 3 2 
emails'*— SHEfflU 2 1cmft^?Lf^h 
£^2 0 cmft©v?;l/3^7^y — ^v— h§r^St-8 

Lfci^li£< il^cLT. lScmft, 0. 2mmff 

[oo53] mmm 4 

=■ $ 9 9 ^e/w% £ MMfc>f sx h y * 1 

o^c 0 r©ffl^»*iooil«Sr, -fy^fW^^ 
y i/ — mimssts oii%t^r^ y /^/-w^—i 

[0 0 5 4] [iftT/W^^Ai/- h<£>fpjffi] "fey^ 

*<©±KJifES{bT/v5~^^y — h£r 
1 jeic^jlk^- h & 1 5 0 otreittiiBSL 

i*#i^^^T 1 7 0 OttMU 15 cm 
[0 0 5 5] 5 

[^/Vnn7 • T/l-^^^y — >-v— KOf^iS] 5. 8 

0. 5mm^v ? ;Vnn7-7/U^t^y^yv'-h^ 

0. 2jum N l/imHT^9 5ft|°/otJ)ofc 0 
[0 0 5 6] [y/U3 = 7»^LK^ K^fER] 

y #A»*8fiJ^<D^»#«\ T^y/W^/W^^ 
-1 6i*|flSSrfl3v*T K^'*— Kfe^±9 0. 2 

mmf(7)^y-yy- h £ Lfc 0 ^Lto^y — >-v— h£ 

0. 0 6g/cm 2 tfcofco 

[0 0 5 7] [i^/Un-T • 7/1/5 KZ>fftK] 6 

fc#?l5 3 cmft^fLf^ hSr*ii\ ^^)Jitc5 2c 
m^i^Lfc^/l^ — T ■ r/w^^-^y — K 


SOOtTCK/IgflL 1 4 0 0tt«U 4 0cmfc. 
0. 4mmJ5(D^W3^T * TAs^^-is— h 8r#fc 0 
[0 0 5 8] HJg^ll 6 

^?LKv— K .*3±X*.2 6 c mftO^n^T * X/V^ 

t20cm^ 0. 4mmff(Dv ? /V^^T • T/V^ 

[0059] mmm 7 

mtf)^?L«v— h ^B:@^J3 6 cm(^)^^7^y- 
Lt, |g2 8cm, 0. 2mmJ?fDT/l^^^Tvvl' 

[oo6o] mmm s 

RSfc ¥ y - V v— h £r 1 0 ftK 9 -&*T36» bfefi 
Si. 3g/cm 2 , H^5. lmm^lL^fLfv/ 

fP«Srfrftofc 0 I^i/-hOt*IJ (R max ) J36 

[006 1 ] mmm 9 

^3 ^ y - v h zmmm 1 * ltm 

^ K# y * — idj; Q§J& 0bibfc5 X 5 0mm<Df#|Sf<£>3 
¥J&2 8 k g/mm2 T^foofc 0 
[0 0 6 2] it^fl 1 

h&s -ty?— o^^:^cl^Scfcttev^fc 0 SOOtT* 
J5g^, ^^V^HOOWMU 3 0cm 

0. 2mmf©y;i/3=7^hS:#fco roov— 
htt. 5*a ( 9^^^ : ^< s ^Bfcil l 0 k g^^fSSr 

mm i « r & nm » * ^ o fc 0 

[0 0 6 3] ifciR^J 2 

T/^5^»*fcT^ y/^«^-<^^Srfflv^T, K^^ 
— K&ICJ; D 0. 0 8 mm)I©7/V;t^!i-y 

/v^^^y-^v— hSr«it, S ^t-4 0 cmft\cmWr 
L-fcHJSWl (Z)^3=:7^3 ->-v— hchT/l^^ 
y — hSr l^£c<5o^5:tc^t^-7t5:fi^^LT«V^fc 0 
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[0 0 6 4] JfctfcW 3 

®«s^)9 9%) x*a^^2 g / 

cm 2 OT/^^&Srfi&TBWco 5 0 OtTJKJIBU 
[0 0 6 5] Jttfc^J 4 

Sr-fes^-±T?5 0 O'CMTJMBU ffSO. 0 8m 
nu K*«as««|*ffifc«-Ur2 8%. fi*3&5 0. 0 0 

8 g /cm2 <DttiB#$'- h sr#fco losfci 5 1 mm 

SrfflV^T^Srflftofco 3 0 cmflO^/VnnT • T 
[0 0 6 6] it*K#! 5 

to 

[0 0 6 7] 
[91] 



( ji. m) 

(«) 


20 

0. 0 1 

2 

20 

0. 05 

3 

1 5 

0. 08 

4 

5 

0 . 0 5 

5 

1 5 

0. 004 

6 

1 5 

0. 05 

7 

50 

0. 05 

8 

30 

0. 1 

Q 

1 A A 

1 U LF 

u . u 0 

\mm 1 

1 50 

0. 3 

2 

6 (mm) 


4 

1 80 

0. 1 

5 

2 30 

0. 5 


[0 0 6 8] 

y - ^ v— h fcit-i" 5 * * S © * ti± #7LK V- h 
SMSSfflU *flg-fe? 5 y ^^^y hS:»#7LH 

b#ic*j tt s^-r > r—ftmxx (dmh Affile: t>fc o r 

[01] *38^lt«5-fe9$ yjrxi"— hO»HSfe*r«^ 
[0 2] ^|C#5t7? y?X->— h(Di&<DMm$: 

8=&#i^-r sfftss 0 x-fc So 

l IWI&ttE-fey*- 
3,3 a #?LKV— h 


[01] 


[02] 


2 3a 
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3 2 3 
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